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UNIVERSITI SAINS MALAYSIA 
Peperiksaan Semester Kedua 
Sidang Akademik 1998/99 
F ebruari 1999 
ZAT 281/4 - Pengantar Mikropemproses 
Masa : [3 jam] 
Sila pastikan bahawa kertas peperiksaan ini mengandungi DUAPULUH ENAM muka surat 
yang bercetak sebelum anda memulakan peperiksaan ini . 
... � 
Jawab kesemua LIMA soalan . Kesemuanya wajib dijawab dalam Bahasa Malaysia. 
1 .  a) Berikan perbezaan di antara bahasa penghimpunan dan bahasa paras tinggi 
(20/100) 
b) Tuliskan aturcara penghimpunan untuk mikropemproses 8085 bagi mengira 20 x 8. 
Hasil darab tersebut hendaklah disimpan di alamat 20AAH. (30/100) 
c) Tuliskan aturcara penghimpunan bagi menyalin data di ingatan 205AH hingga 207FH 
ke ingatan 20BAH hingga 20DFH. (50/100) 
2. a) Berikut adalah sebahagian daripada aturcara yang sedang dilaksanakan oleh 
mikropemproses 8085: 
XRA A 







MOV M, H 
XTHL 
Nyatakan kandungan semua alat daftar, flip-flop bendera, dan ingatan yang terlibat 
dalam bahagian aturcara tersebut selepas perlaksanaan arahan :xnn.,. 
(50/100) 
. . .  2/-
2 4 5 
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b) Berdasarkan aturcara berikut: 
ORG: 2020H 
ANI OO 
MOV C, A 
LOMPAT: INR C 
NOP 










;Muatkan kandungan pembilang 
;ke akumulator 
;Uji pembilang 
;Ulang jika belum selesai 
i) Tuliskan kod mesinnya di alamat yang bersesuaian. 
ii) Tentukan masa yang diambil oleh mikropemproses 8085 untuk 
melaksanakan aturcara tersebut, sekiranya frekuensi jam mikropemproses 
adalah IMHz. 
(501100) 
3. Aturcara I/0 berikut berperanan untuk memindahkan data daripada peranti sisian ke 
ingatan RAM sistem mikropemproses di Rajah 1 ;  
MVI A,  FFH 
OUT 02H 
MVI A,  OlH 
OUT 20H 
LXI, 20AOH 
MVI C, 14H 
GEL: 1\.M A 40H 
OUT 21H 
NANTI: IN 22H 
ANI SO H 
JZ NANTI 
IN OOH 
MOV M, A 
INX H  






;Muatkan �ulator dengan FFH 
;Keluarkan kandungan akumulator ke pot 02H 
;Muatkan akumulator dengan OlH 
:Keluarkan kandungan akumulator ke pot 20H 
;Tetapkan penunjuk HL 
;Tetapkan pembilang 
;Setkan bit MULA 
;Hantar bit MULA tinggi 
;Ambil bit STATUS 
;Pencilkan bit STATUS 
;Tunggu sekiranya peranti tidak sedia 
;Input data 
;Simpan data 
;Kemaskinikan penunjuk HL 
;Set kembali bit MULA 
;Hantar bit MULA rendah 
;Tingkatkan pembilang 
;Uji jurnlah data 
;Kembali jika belum habis 
2 4 6  
. . .  3/� 
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< BIT 6 .., ,_ ;:: MULA ..... S BIT  ... f N ... z 8156 -<( .... � � ..... = � m .... Brr 7 (/) ,_ :r STATUS 0 �  ... Q. ' i= 
8085 z -<( 
...... 8 8fT  a; < w ,_ a .... DATA a. 
.... f c 
..... 8355 = 
CD ..... = f C 
Rajah 1 
a) Terangkan secara ringkas bagaimana pemindahan data tersebut dilaksanakan oleh 
rnikropemproses. 
b) Terangkan peranan em pat arahan yang pertama dalam aturcara tersebut. 
(30/100) 
(20/100) 
c) Nyatakan bilangan data yang dipindahkan dan di alamat manakah ia disimpan? 
(20/100) 
d) Ubahsuai aturcara tersebut, sekiranya 50 byte data di ingatan RAM beralamat 
20AOH dan ke atas hendak dikeluarkan ke peranti sisian. 
(30/1 00) 






iii) Nombor-nombor pot, alat daftar perintah dan alat daftar pemasa bagi cip 81 56. 
iv) Nombor - nombor pot dan alat daftar perintah cip 8355. 
(50/1 00) 
b) Tuliskan aturcara mudah untuk menguji antaramuka di antara mikropemproses dan 
penukar analog ke digital ADC0801 dalam Rajah 2. Lakarkan satu kitaran isyarat -- --
yang mungkin diperhatikan pada pin AD I  - AD7, AS - Al5, ALE, WR , RD , dan 
IO/ M . (Gunakan lampiran yang diberi). 
(50/100) 
. .  .41-
2 4 7 
. ,  
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5. a) Terangkan, apakah yang dimaksudkan dengan restart perisian dan restart 
perkakasan? Nyatakan lokasi-lokasi vektor bagi kedua restart tersebut. 
(30/IO.O) 
b) Penukar analog ke digital ADC0801 di Rajah 2, dikawal oleh mikropemproses 8085 
melalui suatu pot I/0 serta beberapa bas kawalan. Tuliskan suatu aturcara 
penghimpunan yang membolehkan mikropemproses merekodkan I 0 data yang telah 
ditukarkan ke bentuk digital untuk disimpan di mana-mana alamat dalam RAM 
sistem tersebut. 
(60/1 00) 
c) Cip ADC0801 memerlukan sistem isyarat jamnya yang tersendiri. Kirakan frekuensi 
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. . . 
8085 Instruction Set 
41 INSTRUCTION UT ENCYCLO'EDIA 
.., the enaulng -.n pagM, the QOmpltte 
_... 11\atructlon Mt It deleftbecf, grouped In occler under tM different l�lonat hndlnaa. .. followl: 
1 .  Dae. Treeter an.u, - -..ov.a data be· 
tween r.glatera or betw.en IMIIIOtY 
loeatiOna and retltterl. 11\CiudM I\'IOVM, 
'*'· ltatU, and exc:llangn. (Sat 
I.-low.) 
2. �ittlfMUit Group - A.clda, aubttactt, In· 
cremantt, or decren�tntt data In 
reglatera or memory. CS.. � 4-13.) 
S. IAIICI atoup - ANO., ORa, XOAI, c;om· 
p&rea, rotaiea, or comp4tmenta data In 
rttlltert or bltWNn mtmOIY and a 
111GIIttr. (8M paQI 4-18.) 
4 • .,. .... OtiiiP - lnltc.tea C0!1dltloaal or l.lnoonctltlon&l Jum ... caua, ratuma, and 
mtattt. (8M page 4-20.) 
I. Steck. 110, lftd Macfllnl Conttol Group - tnclwclel lnat�tlonl for maintaining 
.· th4i �aok, FMOing from input pons, 
WI'IUng to output pont, Mttlng and 
raellng Interrupt muk8, and llttlng and 
clearing llaga. ISH pa;e 4-22.) 
Th• tormata dltcrlbed In the enc:yclopedtl 
r�ttect till uaam�y. lanouage orocHHCI by 
lntel-euppllld Ullftlbler, uatcl with thl lnteuece 
�tvelopmentayatema. 
4.U O.ta TNMier Gtoup 
Tilil oroup of lnatructiOnl trtnattrl data to and 
lrom reg latera and memory. Condhloft nltl ,,.. not affectM br a"' IMtruotlofl ln tiN .-uP· 
MOV r1, r2 (Move Reglattr) 
(r1) - tr2) 
The c:ontenl or reolater r2 ia moveo to 
, .... , ., ,, - ·� ;;. [ .(,, . I 
' I 








MOV r, M (Move from IMIIIOI'Yt 
(r) - ((H) IL.tl The content of thi i'MI'IIOIY location, whoM 
lddrua la in reglatera H and  L. ta mowed to 
fiGIIttr r . 





o j  
2 7 
I I 1 ' 0 
reg. Indirect 
nonl 
MOV M, r tMo¥1 to memory) 
((HI) (lot) - (rl The c:ontent of ra;tater r Is mo¥eCI to the 




Ack:Jr ... lng: 
Flag a: 
2 7 reg. Indirect 
nona 
MYI r, data . (Movl' lmrnedlatet 
(r) - lt�Yt• 2} , 
The content of byte 2 of thl IRitrucuon Is 
moved to rttlater r. 








MYI M. date (Move to mamory li'tlfModleteJ 
((H) (1.)) - �te 2) 














2 5 1 
0 I 0 r"' I p l 0 I 0 I 0 I 1 
low«dtf csata 
ttigh<)fcler data 





LOA adclr (Load Acc:umutator direct) 
(A) - ((b�· 3Kbft• :2)) • .  
The content ot thll mlltnOiy location, � 
addrlll Ia �Uid IA.tryt, 2 and byte 3 ¢f 
the IIIWIICilon ... , .mom to register A. · 





• 13 Addrautng: direct 
none Flags: 
1 '. 0 
STA acl4lf (StOtt Accumulator dirK!) 
((byte 3)(byte 2)) - tAl Till content Ofllla ICc:umvlator Ia mDYed to 
the · memory location whose llddraaa 11 
apeclfltcl ln Oyla 2 atiCI byte 3 of tha lnltruc:· lion. ·· 
0 I 0 ' 1 I ., I 0 0 I , I 










LHLD ecldr (l.oad H and L direct� IU-((byte 3)(byte 2)) 
(H)- ((Dyte 3)(tlytl 2) + 11 
The content ol the mamory location. whose 
edctreu 11 �lfilel tn byte 2 and byte 3 of 
tM lnltrl.lctiOn, 11 mowed to regt.tef L The 
content of thll memory location at tl'll auc· 
ceedlng addren ll mowed to regl81er H. 
o ' o 1 t 1 o 1 t 1 o 
low-order addt 
lllgh-order addr 
C,.clea: 5 States: 1& 
Acldruslng: direct Fleea: none 
IMLD ..... . (Stor,e H and L direct) (�le �· 2·)-tl.l ' 
c�· 3Kbrt• 21+ ,,_,H, 
1 I 0 
Tl'le content ol rtQietar l ll 1r10v.d to tt\a 
memory localloll wl'lon addr .. a 11 
epeolftlel ln byta 2 afld byte 3. The oontai'U of r�V'al., H It moiled to the tuccMdlng 
metnOty 'OGAtlon. 










' I 0 
- 8  
4.1.2 AtlthiMtlc Group 
This group of instructions performs arithmetic 
Ol)efatlona on Clltll in registers and memory 
u ...... l.nclklatecl o!Mrwlae, 111 lnltNCtkMI In 
thla eroup atlect the Z.0. Sig11, Parltr, Carry, and AuldlleryCMy ltagl eccDtCIIng to the atan· 
. ,.. ..... 
All aubtrectlon operl!ions Ire peflormeCI wl1 
1wo'1 complement arithmetic and set the carry flag to ont to lndlc1te a borrow er\d cfear It to 
lndlclte no borrow. 
ADD r (Add Reglater) 
IAl - lA) + (rJ 
The content of register r is added to the 
content of the accumulator. The retWit 15 
placllf In lha accumulator. 








ADO M ("'=Jd tMmory) 
(A) - (AI + UHI (l)) 
s 
The content of tna memory location wl\oae 
addrne Ia contained In tlie H and· L 
regl81efa Ia ad dad to 'the content of til& ae· 
e�o�mulalor. 'The ras1111 Is ()laced In 11111 ae· 
eumulator. 
[ZAT 28!] 
• • • ' I .·. I 
ADC M (Add m•mofY with ccarr,) 
tl,l - 1"'1 + UHI (l)) + ICY) Tna c. onter�t at 11\e memory locacu9" llllhot. aCICirus 1 1 o nta.lnlel rn t!'lt H and ( reg tsttn and IM conllnt of the CY l iag 111 
eddecl to the accumutaiGf. The rttu!i " l)lac:td ln the accumul&tor • 








ACI diita (Add immediate with carry) 
(AI - (A) + (byte 2) + (CY) The content ol the seconcl bY1t ol lilt 1rv 
at rvctlon and the content of the CV tt.u .,1 
added tO··the contenta of the accumufetor. 









. lmmedl&te . 
Z,S,P,CY,A<:; 
$UI r · ·(Subtrac\ ·Reg liter) (AI - (A) - (t) · TM c:ontent of re;lster r Is eublrected trom 
tna content of tne acc��mulator-. The raaull 
is placed In the. accumulator. 
LDAI rp (Load accumulator indirect) 
(A) - ((rp)J The content of the memory location, wnoae 
addraM Is In the register pair rp, 11 moved 
to register A. Nota: only regilttr "ire 
rp • a (registers 6 and C) or rp .. 0 
(reglltera 0 anct E) may be specified. 
�---o ____ o ___ o___ o ___________ o�l �[ _____ o ___ o_______ o_l�·-s ___ s___ s�. 





2 7 reg. indirect 
none 
IT AX rp (Store accumulator indirect) 
((�)1 - (A) 
The content of reglater A ia mowed to the memory locatlort whoae eddreu 11 In the 
r�tlltrr pair rp. Note: only ragleter pairs 
rp " 8 (feglttera B and C) or rp "' 0 
(NQIMere D alld E) ma� be specified. 





7 rag. indirect 
none 
0 
lCMQ !&Change H and L with 0 and El 
(1'1) - (0) 







· ADI dill !Add Immediate) (A) - (A) + (byte 2) . 
The content ol the second bYte of the ill· 
structlon Is added to the content of the ac:· 
c��mulator The result Is pie�� In the ac· 
cumlllator. 




Add.reuing: · Ftags: 
lmmadlate 
l,S,P',CY,AC · · ·• ·  
ADC r (Add Register with carry) 
(A) - (A) + (r) + (CY) 
The c:onlent ol register r and the content of 
the carry bit are added to the content of the 
ac;c:umulator. The retult ls placed in the ac· 
cumulator. 
Tile contents o!: regillers H and L are ex· 
changed wltll the contents ol regiaters 0 
t-r and E. · 




















1 4& raglata.r Z.6,P,CY.AC . 
.,.� • • . \�  • I , , �· 0 t :  .. # 
SUII M (Subtract mamory) 
!AI - IAJ - ((Hl (L)) 
The content at u. m.mory toea\- wllota 
addrets Is contalnad In the H end '­











·· reg. incfiYec:t 
Z,S,P,CY,AC 
o] 
SUI dill (S�o�btract lmmlellatel 
(Al - (A) - (byte 2) · · The c:ontent ot the second bytt of thl ll'l· stru�llon Ia aubtrected from the content of 
1 he a�cumulator. Tile result Is placed In thl 
accumulator. F-� � 
_











. . .  9/-
LAMPI RAN 
til r (Subtract Register with borrow) 
(A) - lA) - (r) - (OY} 
The �ntaftt of register • anc1 11i1 content or the CY flag ara bottl �blractad frott� the 








ale M (Subtret�l l'l\flf'lory wlth borrow) 
4Al - (A) - ltHHLn - (CY) 
Tha content of tn. fflemllll location whoM 
adclrwn ll eont•IM<I In the H and L re:glal,ftl alld th.a eontant of thl CV 1110 ara both IUIMfiGIIICi frotn 11141 ltCCUII'Iu'-'101. Tht IHIIIt II pfacad 11'1 tM ac:autnu .  tor. 
9 -
OCR r (Decrement Register) 
(r) - (r) - 1 
The content of regiattrr Is deerementecl by 
one. Nota: Arr condition rtaos axc:ept C'l' 
are affected. 









DCA M (O.Cremanr m.nory) 
Q 
((H) (l)) - ((H) (IJ) - 1 
Tile content ol the memory location 11111oae addran Ia CIOntllnld In IIMI H end l. 
ragletere ll dtQ.tt�MnNcl by one. Note: All 
conditiOn flaga taoepl CY art alltcttd. 
[ZAT 281 ]  
DAA (Decimal Adjust Acc:umulatotl T� IIQPil-blt number •n �hi accumulator is adlu.,td to lorm IWO fololf·bll Slnary-coo.i!· 
Dtctm111 djgile by the foltollrii'IQ proceal: 
1. If tile value of the 111M aiQnlllcant • �Itt 
of ttle acc:urnulator Is ;re11er than ; or II 
tile AC 111.0 Is Ht. e Ia .ciCied to tht ac· 
cumulator. 
2. If tile value ol tl'le moat signili<:ant A __ bits 
of lllt accvmutator is now (lfeater than 9, 
or it the CY ttao ia '"· e is added to the 














-Jj �-- o--__ o __________ o ______ o ____ -J 
c.u u.etc: Group 
Tl\11 gro119 ol IMtructiOfll !llr1ortns loglcal lBoolunl operations on data II' ,.gltllll and 








S" data (Sutrtract Immediate with 
borrow) 
(A) - (A) - lbytl 2) - (CYJ 
The contents of the HCOnd byte of the In: 
ltructlon and the contents ot the C\' flag 
era both aubtracted lrom I he accumul1tor. 
The rnutt ta p�aced In tM accumulator. 









INR r (Increment ReQiaterl 
(I) - (f) + 1 
0 
Tlla content ot resister r is incremented by 
one. Note: All conctition flags ·� CY 
are alfected. 









" ' M 1\l'lcramtnt memory) 
((H) (1.1 - ((Hl (1.,)) + 1 
0 0 
1M content ol the mllnOt)' rocatlon wtloU addrau It aontalnad In. tht t-1 and l. rao••terl 11 lllcremell!ed by one. Note: All 
condition flaoa tiiCIPI CY are. affected. 
0 0 
















INX f11 (lncttmtnt rt;iattr pair) 
(Ill) (fl) - (rll} (II) + 1 
Tht content of ttlt reolste. pair rp is in· 
cremented by one. Note: Ncl condition flags 
tra afteetM. 
Uru.ta. iod!UI.O otlletWlla. all Instructions 111 tbls grou;� affect. tht Zero. Sign. ftarit)'. Au.ttllar� 
C.rry. and Clny llaos aeccrdlng to tile still· 
dard rulea 
ANA r (ANO Reglatetl (A) - {A) fo. (I) The C:Qn\llflt of ragllter r 11 aoglc;ally AN O.d 
""'", the oonti!M ot '"* ac:eumulator the 
r•&ult It piKed In the accumulator. Tbt CV 
llag II dflftd ltld AC II ul. 
�0---0���---P�-----0------�� � ---o 







DCX rp (Decrement register pair) 
(rtll (Ill - (rtl) (tl) - 1 
The content of the regi:tter e>alr rp Ia 
decramentacS by one. Note: No conclltlon 
ltap .,. efleclld. 









DAD rp IA.dd regltttr pair \Q H and L) (H) (l.l - (H) Ill + (rill (II) 
Tnt content ot tltt reglttlf oak rp Is addld 
to IM con1tn1 Cll U\1 flgltflf pelr 1-1 IIIC! l. The riiUfl II P,aciiCI In \111 raglllllt piH H and L. NOte: Only t.ha CY flag 11 alleo*f. 11 
•• sot If lhtlre •• 1 carry out ot the double 
ptec•aiOn &CICI .• otllarwile it Ia reset. 
�-�� ... �L:_�.-1 _o_t-.�J 
Cyctts: 
States: 












ANA M lAND marnoivJ 
(A) - (Ill) 1\ (fH) t41 The ClOCilanta Of the mi"'If'Y locltlon 
wl\o .. adclraa It conta!Md In tht H and L 
�111.,. It IOQIG&IIr ANOtd wlttl tile c:on­ltnt of tht acc:umutetor. The rHull is 
ptaced hi tht acc:umulltOt, n.a cv fllg Ia 






2 7 r�. l�tOlreot 
l.S.P,CVAC 
AHI deta (ANO lmmiCIIatef 
(A) - (.t.) II (l>yta � 
0 
Tile conlent ol ,,,. 11c:one! bvte of the '" 
StruC!lOn tS IOQically ANDIO IN.Itl1 the con 
111111$ of lhl IC:Cumulator The rtS<IIl IS 
prac:,ed 1n tt\e ac:cumwator. The CT neg 11 ciHI'ICI lnd AC le Itt, 










. . \ . 
LAMPI RAN 
lilA r (ExcluSI•e OR Register) 
(AI - {A) ¥ {r) 
Tlla content of register r is exclusiW!.OR'd 
wltl'l the content of the accumulator. The 
result II placed In the eccumutator. The CY 
a1141 AC flqt ere li .. NCS. 
_10 -
OAA M toR memory) 
W - W V (lH) ll.ll file content Of I he m�ry IOCII�Gn WIIOSI ldclrns Is co"ta�ntd lo �lie li and L. 
llglttar• la lnciLlii�.OR'd with t,. contl'llt. ot thtl acevmulato�. The rnull Ia ���eed .n· 
IM ac;cllmUI�or, lM CY 611111 AC 11 .. 1 Ill' 
clllrM. 
�-- � __ o ______ o�--�-s ___ s ____ s-JI 







XM Ill (Exoluilve OR Memory) 
.,,. 
!AI - W ..- ((HI (l.)l Tile content ol the �Mrt�or)' location wnose &d<lrtd It �IalNO In the H and L. 
reolatera 11 •�luaW.OR'CS with tha con· 
llnl ol the accvmUlatOf. The reeult 11 
pia* In � �cumul&tot. Ttw CV and AC , .... .,.. ofQm. 
0 , 0 








Xfll Nil (Ex.CIII Ive OR lmmeCII IeJ 
I 
�� - t.t.) .... (by\.2) Tne content of the eecond 0)'11 ol tile ln· 
S\lllotlon ia axoluefve-OR'CI wltn 1111 oon· 
tent ol tne accumutatOt. The res1111 Ia 
p1aoed In 1"- acc.umulttOf. The CV end AC n., . ... aiHrecf. 





. Flags: Z,S,P,CY,AC 
ORA r (OR �lster) ""' - (A.) V (rl .. 
The �ontent of reg later r IS lnclvsivt·OR'd 
wUh ttlf content of lht a.ccumuletor TM 
rnuft Is pl.cOcs In the •Gcumut•lor 'hla CY a1141 AC llage ar-e cla•H. 
0 1 0 S· s s 
c,clta: 1 
.$t�les: • 












OIU dale (OR lmml'dtele)' 
!AI - 1-'l V (byte 2) 
the content of � aac;ond bytt ol lhl ln· 
ttructlon le i11olual-oA'd wilt! tl'll content 
or the ecovmulator. The , .. uu '' placed •n 





Cyctn: · 2 
States: · 1 
Addr ... lr�.g: lmmedilte 
Flaga: . Z,S,P,�Y.AC 
0 
CMP r (Compaf'e Register) 
(.-.) - (f) • 
Tile content ol regle!lr r II eulltracted from 
l hl ecc.umutatOf . .'Rit aecumu11101 remalne 
vnct\enged. Tl'le ;cond111on ltag4 "' set 11 
1 resufl ol thl tubtractlon .. n.. Z neg It aet to 1 If (A) o: (f'l, The CY f1aO Ul Itt to 1 II (� 
< (f).  






- Z, ,P,CY.IIC 
CMP M (Compare memory) 
[· 
(A) - ((HI CL)) The con11n1 ol thl memoty .loeallon who•• addre�e 11 con .. lned in tile H and L 
registers •• subtracttCI lrom the ac· 
cUm111110r The al:cli�n(ilator remains 1.111· 
changed. 'file c:ondhlon fl1g1 ate' ltl as a 
••ault of th• ... bl•aotion. The l flee .. 114 to 1 H IAI"' I(H) (\)}. 11'1i CV !leg It ul to 1 If 








2 5 4 
0 
.• 
CPI data {Compere •mmeatate1 (AI - (by"lll 2) 
The CiOFitent ct tilt llllOIId PYle ot ''* 1 ttructlon Ia subuactecl .frQm lilt 1\. curnulator. Ttle colldlttot� 11•;•-.r• itt� 1111 feiUII Ol lha �blfi CIIO!':J tftt. � Ilea ..,.li .. , 1c1 1 " CAl•tbY•e 2). Ttle· "'T flit .. eel .. ' If  (A)<{b1'1� 
Cycles: 





fiLC (Rotate left) 
!A •• ,) - (A,) ;(Ao) - !AJ) (CY) - (Af} n. content ol the eceumutator It rotM.a 
left OM poaltlon. Tl'il IOW"'n.1tt bll allellllt CY flag ara both let to 1111 _.&lfoil �fled 0U1 
ol the lltgh or61r bll potitlon. om, h CY �� .. allectltl. 





: . . . 
""c !Rotate rigl'ltl 
I , . 
I�) - (A, . •1: (A,) - IAol 
(CY) - llool 
The content of the acc11mutatcr 'i1 rottltll 
right one poatllon. T he tltgh ordt1 011 11111 
the CY flag are both set to tl'le valua Slllhld 
out ol the tow order Oil poallton. OIIIJ tilt 
CY flet le attactect. 
0 0 0 0 






. . .  1 1/-
LAMPI RAN 
,u� �· .. �:. {R�iate ,'igt\1 tllrougll earryt 
[A,I - cA. , ,};(CY) - lAo) (A.7) - (CV) · · T�contertt or the .accumulator IS rotated 
ngllit ON poai11D11 II'If0\19h tne CY 11•11· The l'tfQiternflf bit Ia Mt .1o. UMI CY flag anct thll d'ftflg:js aat to tn..vatua llhl"ad out of ll'ie � �er bU. 0�� IM CY lllf It tlfectld. 
�. .. .. � . .  




�A !Compttmanl aceumulatOf) \A) - (� 
Tile contenta of tile ec;cumutator aro com· 
pllfft.nticl (hro bitt t�Home 1' ,  ol'le blta bKome 0). No llaga - affliCted. 
a 0 0 
Cyctn: ,·. 1 
Stites: • Flags: none 
CMC: (Complement cany) 
ICY) - (CY) 
Tl'te CY flag Ia eamptamantad. Ho other 





1 • CY 
lTC (Set c.arry) .; . 
(CY) - 1 . . .  . 









4.U lruc.ft Group 
This group ol ll'lttrucllotll a11tf norm.aJ "ouen· 1111 program flow. 
Coftdltloft flaga 1ronot affected by any nat rue· lion In thll group. 
T'tla t._o ty.,.s or btallcl'l ll\atr.-:tlon• are lll'le<�n· _ · 
olllor�al 111d oonCittlor�at. Uncotlc:llllol'lal · 
translera sifnply �orm till .a:paoifiiG opera· .' 
lion on roglltlr PC (tM ptogram eountetJ. Con· 
c:litiontHrantlers· e.amtne tl'le. statut of one or · . . the rour procaaaor tlaga to <latetmine it the .: ' sileeill81f brancPI l:t to oe executed. The eondi· tlons tlllt may be sp�eified are as follows: 
CONOITION 
l'fZ - not �tro !l • 01 
Z - zeto (Z"-1) NC - no ce rty ICY • 01 � - carry (CY-.;:t)' PO - per1tr odd lf''• �l , , PE - patltv even (P '" 11 
P - pl\ls {S • Ol  
M - millue (S • 11 
CCC 
000 001 010 0 1 1  
1 00  101 1 1 0  , ,  
JMP 1ddl (Jumpl 
- 1 1 -
(PC} ·- jbyle 3) (byte 2) 
Control 11 tranafetriG to tM ln$\ruclion 
wlloae- 8ddt811 Ia apecifled in tlytt 3 tnd bylt 2 ot tl'ta current 11\ttteclion. 
-, 
1 I o r o ' o ' o '  I I 1 1 






Joondltlon Hclt {Conditional )Y�nPI II (CCC), 
(PC) - (byte 3) lbrte 2) 
If the epeclflecl condition tt tNt, control is 
tranaferracl to the lnllructlon wllol8 ad· 
drau it apaeltled In byte 3 and �� 2 ol the 
curr&tlt lnttrueiton; otl'tarwltt, control con· 
linun sequtnllally. 
T j c r c r c j o ' 1 r , , 
tow-ordtr "'err · 
.. ... ,. 
'l'ligh-oraer �� -
··.' � .!'-' ' 
··. • :cyctn: 
States: · Addraaaln;: 
Flags: 
CALL addf (Calli 
(!Sf') - 11 - (PCH) 
((SP) - 2) - (PCL.} 
tSP! - (SP) - 2 




(PC) - lbvta·3l (bylt � 
The 1\lgltofcrer etghl bill ol 1111 ntlll In· llrucllon addrtn ar• m� 10 lht memory location w11011e ��� It one 
Mia '"-" the c;ontlltl1 ol fWOislet· SP. The 
tow-order eight bill of tl'la lllllt inatruc:tlon 
.add"'" are moved to the memory locallon WhOII leldllla tS IWO 18111htn the �I 
of register SP The conl&tlt ot raglater SP 11 deerafto!enlloeffly 2.·Ccfttt01 ta lfanafMIIJ to 
tile ln.-ruc:�tlon whOM e.ddrall la 198Qiflecl 
.On 1:1111 3· tnd e>vta 2 ot IM currant 1-nltruc· tlon. 






18 immediate/ rag. lndidct 
nona 
2 5 5  
, •  
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Ccondlltoft ecldr (CollditiOrl call) 
It (CCC). 
((SP) - t )  - {PCH) 
l(SPJ - 2) - {PCL) CSPI - (SPJ - 2 (PC) - lbYt• 31 (byte 2) • � . If the ..,.clfled collelltion Ia I'M. Ute &e· 
, Ilona epeclflld In tha CALL lntltlict� 
. .,il.bo'fet are pertotrn'aCI;; othflw�N. co·ntrol .f?O"tlnuee HQutllttally. 
., , .' r c l c ,. c 1. ,  , 0 , 








(Pel) - ((SPU; . {POH) - (($PI + 1�­(SP) - (SP) + 2; 
215 Of'! IS 
Immediate/ reg. lndtract 
nona 
0 
. .  
The content of tlla mlmort loeetlon whole 
Addllta ll  tpiClfle<l ln r-oialtr 8P II 1110Md 
, • to tile tow'Oidtf Mght blta ol r-oJater PC. 
r .  Ttle cont.ntof 1111 � loCation whoSe add,.,. la one mora � the contam of 
reG later SP It � lo t'ha 1\lgf'l.ol'� alght 








,_ · o  0 
rag. indl ract 
none 
� (Conditional rtturn) 
.tf ..(CCC). 
(Pel.) - (($P)) (PC:Jo4) - ((SPI + 1) ISPJ - (SPI + 2 II 'IM IIC)ee;llted condition il uwa. th• •c· 
tiona apecllled In till R£T IMI�Ctlon (Ill 
allod) �• petlormlc:l: otll-!Ae, control CGntlnuea MQuanttatty . 








reg. rndirec:t none 
• • .  12/-
0 
LAMPI RAN .. \ .1 . 
RST n (Restart) 
((SP) •· 1) - (PCH) 
(lSP) - 2) - IPCLJ 
(SP) - (SP) - 2 
(PC) - 6 • (NNN) 
The l'llgh·onar eight bits of .the r11tX.t in· 
strwctlon address- Are mooted to the : ·' memory location :whou lidcfreaa .ia 0111 
·· >.•.fna th•n the content of reglslllf SP. The low-order eight bite of the ��e•t instruction 
addreaa are mo"'d to t he memory location 
wholl addrell is two 1 .. 1 tllan ttll content of reglater SP. The content or rlfletar SP is 
decremented by two. Control Ia trensferred 
to the lnstruc:lton whoae addrell Is eight 
limn the content of NNN. 









15 1� 13 12 1 1  to e e 7 a 5 • 3 2 , o 
lolololoJololojojolo!NININiojo[oj 
Program Collllter After Reeu�rt 
PCHL (Jump H and L indirect -move H and L to PC) 
(PCH) - (H) 
IPCL) - (L) 
The content of register H is moved 1� the 
high-order eight bits of regiSter PC. The content of regtater I. Is moved to the tow· 
order eight bits of register PC. 
Cycles: 1 States: 6 
Addressing: · register 
Flags: none 
-4.t.5 Steck, f/0, end MachiM C011trol Group 
This group of lnstrucllona performs I/O, rnaniou· 
lates the Stack, and alters intarnat control 
flags. 
Unten otherwise specified, condition flaga ere not eftected by any lnaiNotlo�ta In thla eroup. 
flUSH rp !Push) 
((SP) - 1) - (rh) 
USPl - 2) - (rl) 
((SP) - lSP) - 2 
The content of tha lltgh·order reg ister cf 
reg ialer pair rp is moved to the memory 
location whote addreaa is one tan than 
tha content of regiater SP. Tile COI'\tenl of 
the lo�o��-ora.r regieter of regitter oair r� ls 
· · moved to the memO!'Y location whose ad· ., .. ,. le two · '••• than 1�e o:o,.te"t of 
. reg1111r SP. Tho content of regl1ler SP is 





�ddluatng: reg. •ndirect 
F1aos: none 
PUIH PSW (Push proceaaor stall•s wordt 
((SP) - 1) - lAl 
l(SP) - 2)o - (CYl . (lSPl - 2h - X 
l(SPl - 2)2 - (P) , USP) - 21:! - X 
((SPl - 21• - (AC) . ((SP) - 2la - X 
l(SPI - 2)1 - <Z> , l(SPJ - 217 - (SJ 
(SP) - (SPI - 2 X: Undefir�ed 
- 1 2 -
T111 content of register A IS moved to tile 
memory loeaticn whOse &ddreu ia one 
tess tlltn r-oister SP. The contentt of tne 
condition flags are asaembled Into e oro­c:aasor status word anl;l the word 1!1 moved 
to 1111 memory locallon w�ose address Is 
two '"' than the content of register SP. 











POP rp (POP) 
(rl) - l(SP)l 
(rh} - (lSPJ + I) 
(SP) - (SP) + 2 
The content of'the memory location, wlloae 
addrtll 11 tp�ellled by the content of 
regttttr SP,, It mD"tad to tt,e low-order 
re;leter of �later. ptlr rp. TM content ot the memory locaUon, whott eddrt .. le one 
mOte then tha content Ql regltter SP, Ia 
moved to tile lllgh-otder tlgltter of rtgleter 
r p. Till c.ontenl of ,.glatet SP Ia In· c:tement� by 2. tl"'e: Mfltt.,. ptlr rp • 








10 reg.indirect none 
flOP PSW (Pop proctsaor status word) 
!CYl - ((SP))Q (PI- ((SP)b 
. (A C)- (($P})• : (Z) - ((SPJlt 
(SI - ((SP))? 
(A) - ((SP) + t) 
(SP) - (SP) + 2 
The content of tile memory location whoae 
address ts ·apeellled by the content of 
register s�:l� ·used to r11tore the condition 
llags. Tile content ol the memory location 
wl'loae aCKiresa IS one more than tl'll con­
tent ot register SP is moved to regltter A. 
Tile conte"t of regi1ter SP is incremented 
by 2. 











2 5 6  







·reg . .Indirect 
none 
SPHL (Move HL to SP) 
(SP} - (HI (L) Tht contents of reglatera H and L (18 bttll 












The data ptac:ed on the eight bit bi· 
dlrec;tional data bua b� the spec:llied port It 







OUT pat1 (Output) 
0 1 
3 10 direct 
Mne 
'] 
(dati) - (A) 
The content ol register A is placed on r 
eight bit bHSirectional data buS or 






-'ddreaatng: . direct 
Flags: none 
. • •  1 3/-
' • ' 








NOTE: lnten-ut�te are not tiCOgniDd dllring tt. 
El lnatrf.ICtlon. PleelnO an El lnllructlon on tlla OUt In rnponM to � dl.lftnG an INA cycle II llf41h1Ditecl. 
Dl (Diaable lnttrruota) 





NOTE: lnt.trtupti' are not ncogn zed dllrlng the Dl lnatrvralon. PfKJn;_a 01 ln1tr11otion on the 11111 in rui)On.ll to I'RTJ. d.urino an INA cYCle Ia prohibit C. 
"LT (Halt) 
The procaaot 11 IIOppecl •• 'tJw teQIIllrt 
and fi�GS etl UNitfKtecl. A tacond AL.E If! 
Qenllata durhtg the -.cut loll of HL T to llrobe 011  the Halt cycle mtus IDfOfTII · lion. 
0 0 
C}lc:IH: 1 +  
Stat .. : 5 
Flagt: noM 
0 
NO' (No op) . 
1oto op«atlon 11 pertormecs. The regl8tera 
· and r�aga .,. YnlffKtld. 
•; ;., 1 :, o I 'o • :.  :' , ,  . ' 
0 0 
- 13-






"'M (Read Interrupt MUlls) 
The �IM inttr11ct1on loadS data klto tne ac· 
CYm�o�lator relating to 1nterrupta and the 
llflal lnput. Tllia dltt contalna the lollow· 
lllf lnfonnat.lon: 
• O�.�trent int•l'\lllt mHII ttatul lor Inti RST U. ��. and 7.! Mtdware Inter· '""" f1 = mm CIIMb�l 
4 Curtlfll llltemJPI IH'IIble llq lt&lvt (1 ,. lnllfiUIIIt '"aiMec:t) a:a.pt trn­
medlltely IOIIowlng I flU.P lnttnupt. 
!See bii011.) 
• 11arttware illttrrupts pendlno (I.e., 
ato�l teceiYICI IMit 1101 yet ..mc.d), 
on the RST U, U, an<J 7.5 lines. 
o Sertet Input data. 
lmrnedlattty following a TRAP lnltrl'\lpt, 
the RIM tnatructlon m•t bl eQCVtld u a "" ot till Nl'flc. routine If )'Ov neea to Nttifte wtrent inttfRUit ttatua letw, Bit 3 
of the accvmuiiiOt � (In tt\11 11*:1&1 caM 
only) looMed with ttw lnttrNPl lfl"� (IE) 
llag 1111111 thll ulated ptlor to IM TRAP lntlmlpt. FOliOWI!Iil &/1 AST &.5, 1.&.. 7 .5. or 
INTR lrtltrrupt, the lntem.pt flag fil1>fl0p 
reflec:tl the currtont lnttflupt enable atatut. 8tt e ol the accvmulator (17 ,5) le tOIIGid 
with tile etatua or tM R8T 7.5 filjHtop, 
whLcfl la alw.ya 11t1 ��t�J � en 
lnP\11 on the AST 7.8 Input line, even w!Mn 
thlt 11'\llm.tpl,.bU belli PIIYIOUIIY rnUked. 
(See- StM lnltni<:tlon.) 
0 









[ZAT 281 )  
SIM (Sel lntenupt Mllkl) 
Thl execution ot the SIM instruction uses 
tt. content• of tne accumulator (whic:ll 
mull be 9fevioualy· loadecS) to pertorrn tne 
follOWing functlona: 
o flrocrarn the Interrupt mask for tn• 
RST 5.5, e.&. and 7.5 hlldwart inter· 
rupts. 
• AIHt ttte edQe·lriQttred RST 7.5 in· put latch. 
• Load the SOD output Iaten. 
To PfOII,., the tnterNPf rna.X., IIrat. set ac· 
cu�lalot btl 3 to 1 aiiCI Mt to t any olte o. 1. and 2. wl'llch dllltlle J.mtrTupts RST 5.5. I.S. end 7.5. ru�M�Ctlvoely. Than do • SfM in· 
llructiofl. H KGUmUIIIOI' bll 3 II 0 w(Mn tilt SIM lft�lon Ia �ed, tl\e l!ltettul)l 
mull Ngie1tt w\11 not cmenoe. II ac· 
a�o�rrwlatar oil • It 1 wnen tM StM lnstruc· 
tlon 11 uecuted, the RST 7.5 latell 11 tflen 
mat. RaT 1.5 II dlatii'IQUitnecl by !he fact 
lftat lll leiCII la lllll )'fl 181 bY I rttlng edge 
CI(I U\t  RST U lnp�o�l pin, even iHM jyrnp !CI ...Wee routlllt Ia lnhltlll11:1 by maskong. 
Thll lttctl rema.fna l'llgh vntlf cJMreCI by • REBEl IN, by a SIM 11'11111'\l.:IIOn with ac· c..mulatbr lilt • 1\Jvn, or tty an Internal pro· 
C:UIOf acmowtldge to an AST 1.& lntetfUPI 
aubllquenl to the temooral of tile rnUk ���' 
a 81M intttuctlon). The RESET IN al1)nal 
alw.,. uta llll !hiM RST mask blta. 
If acc:umuiiiOf bit II It at the t leftl tflll n the SIM lllltr�o�ctlon Ia executed, the tta\1 
Ql ICICIImllfltOf bil 7 1t to.ded into IN SOO letall llld tiiUe beco�e available lor inle•· lace to an ext.mal device. The SOD lite I\ 1$ 
unaffected by tile SIM lnatrucllotl II bit e Ia 0. SOD Ia allllf8YI reset' by the R!stf IN 
11ana1. 
1 o.a-- j o 1 o  o o 
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8085A CPU INSTRUCTtONS IN OPERATION CODE-SEQUENCE :> 
I 
I 
� . . .01' OP 
CODE MNEMONIC CODE MNEMONIC CODE MNEMONIC 
00 "IIIOP 28 ocx H 56 MO.Y 
01 LXi B,D1E 2C INA l 57 MOll 
02 I STAX B 20 OCR L 58 MOV 
03 INX 8 2£ MVI L,OS 59 MOll 
Oil INR B 2F CMA SA MOll 
06 OCR B l() SIM sa , MQ\1 
06 ·  MVI &,DB 31 LXI SI',C\6 5C MOV 
07 RlC 32 STA Adr 50 MOV 
08 - 33 IN)( SP liE MOV 
Oi DAD 8 34 INR M SF MDV 
OA lOA X a 35 OCR M 60 MOV 
08 ocx B 36 MVI M,oa 61 MOll 
oc INR c 37 STC 62 MDV 
00 0� c 38 - 63 MOll 
oe MVI C,OB 39 OAO SP li4 MDV 
OF RRC 3A LOA Adr 65 MOV 
10 - 39 ocx Sf' 66 MOV 
1 1  LXI 0.011 JC INR A 67 MDV 
1 2 $TAX 0 30 OCR A 68 MOll 
1 3  I !II X 0 3E MYI A,08 89 MCY 
14 INA 0 3F CMC 6A MOY 
1 5  DCA D 40 MOV 8.8 68 MOV 16 MVI 0.08 4 1 MOV B,C 6C MOV 
1? RAL •2 MOV 8,0 60 MOV 
1 8  - •3 MDV 8.� 6E MOV 
l9 OAO D 44 MOV 9.'" IIF MOll 
l A  LOAX 0 4S MOV B,L 10 1 MOV 
1 8  ocx 0 46 MOV 8,M 7 1  MDV 
1C INR e 47 MOV B,A 72 MOV 
I O  DCR IE 48 MOll C,B ?3 MOV 
I E  MVI E.DB •• MOV C,C 74 MOll 
IF I:V.R 4A MOV C,O 75 MOll 
20 RIM 48 MOV C.E 76 HLT 
21 LXI H,OU •c MOV C.H 77 MOV 
22 SHLD .AIIr 40 MOll C.L 78 MOV 
23 INX H 4E MDV e.M 79 MOV 
24 INFI H 4F MOll C.A 7A MOV 
25 OCR H 50 MOV 0,8 78 MOV 
26 MVI H,DB 51 MOV o.c 7C MOV 
27 OAA 52 MOV 0.0 70 MOV 
28 - 53 MOV O,E 7E MOV 
29 DAD H S4 MOV O,H 7F MOV 
2A LHL.O Adr 55 MOV O,L 80 ADO 
08 • eonuant, 04' (�cat/erithmttic e•�:tten•on 11'\•t e4i•l.,.lttl 











































DP OP ' ' . Q/11" 
CCX)!' MNE.MONIC CODE MNEMONIC CODE MNEMONIC 
81' - AOO C AC XAA M 07 FIST 2 
82 ADD 0 AD · lCRA l 08 !'!C 
8:J AOO E AE !!RA M 09 - .. I sc ADD )ol AF XRA A DA JC /ldr 
811 ADO L 80 ORA B DB IN 08 
&6 ADO M 8 1  ORA c DC cc Adr 
87 ADD A 82 OR A :0 co -
88 ADC B 83 ORA E DE Sll 08 
89 AOC c 84 ORA H OF RST 3 
8A AOC 0 85 OAA L EO FIPO ' 
IS AOC E ' 86 OAA M E l  :I'OP H 
sc ADC H 87 ORA A , . E2 J�O NJr 
80 AOC L 88 CMP B £3 XTHL 
BE AOC M 89 CMP c E4 Cf'O NJr 
I 8F AOC A BA CMP 0 ES PUSH H go wa 8 88 CMP E E& ANI 08 
Ill sua c BC CMP H E7 RST ... 
I 112 sue 0 80 CMP L EB RPE 
83 SUI e BE CMP M El PCHL 
Sl4 sua H SF CMP A EA .lt'E Adr 
95 SUI L co RJ\12 El XCI+(; 
96 sua M Ct POP • EC CPE Ad• 
.., SUB A C2 JNZ Adr EO -
98 sse a C3 JMP Adr EE XRI 08 
Ill SIB c cc CNZ Aclr EF RST s 
M sae 0 cs PUSM 8 FO RP 
81 see IE c:e AOI 08 F1 POP PSW 
SIC SIB H C7 RST 0 F2 JP Adr 
to SIB L C8 RZ F3 01 
9£ $88 M C9 RET Adr FC CP Ado I BF sae A CA JZ FS 'USH PS\'r AO ANA B CB Fe 08 I - ORI I AI ANA c cc C2 Adr F7 RST 5 
A2 ANA 0 co CALL NJr F8 AM 
A3 ANA E I CE ACI DB F9 SPHI.. 
.... ANA H CF RST 1 FA JM Adr 
A5 ANA L DO RNC FB El 
AS ANA M "' POP 0 FC CM Acl• 
A7 ANA A 02 JNC Adr FO -
AB XRA B 03 OUT 08 FE CPI 01 A9 XRA c 04 CNC Adr FF FIST 1 
AA )(RA 0 05 PUSH 0 
AI XAA E 06 SUI 08 
2 �68• �&len I, o• lotticel/mthmtltic ue>nuiGn thlt ... ,r ... ns ;) , to t 16 bit cl1111 QUifltitv. . • ••  I S  j _ 
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LAMPI RAN - 15-
ASCII Code Table 
..... 
:�M�Al' • 0 1 6  32 48 64 80 96 1 1 2 1 28 1 44 1 60 1 76 1 92 208 224 240 
• 1::��, VIILUI 0 1 2 3 4 ·s 6 7 8 9 A B D c E F 
0 0 ., ...  • ILIIU 0 @ p ' p ct E ,. � oc -a IIIULLI IJPACII -
1 � I 1 A Q q 




2 2 • ! I I  2 B R b r / FE 6 � y > e -
3 3 • I I # 3 c s c s a 0 u - IL 1T < • •  -
4 4 + <fT $ 4 D T d t a 0 ....., n 1- - b :E r 
5 5 • § o/o 5 E u e u a Q_ _N F -- F (I J 
6 6 • - & 6 F v f v _a {i a �I = r- }J. • -. 
7 1 • j_ , 7 G w g w c; ..... 0 11 r � u 
8 8 t ( 8 H X h 1\ . .  • cp 0 X e y lJ = 
9 9 0 ! ) 9 I y • y e 0 i= - e • 1 r jf 
10 A * • J z ..... . j X e u --, � n • 
r::J + • K [ k 1 
. �. � 8 1 1  B +-- ' 1 ¢ nJ = ...r 
1 2  c 9 L < L ' 1 • i £ JA � 00 11 ' I 
1 3  D � - M ] m l 
' y • WI 0 2 .,.._... - 1 • • T 
1 4 E -� .. • > N 1\ n "\.., A P[s  (( fd __.J 1 .. ..., E I l 5  F -o- • / ry 0 0 /::,. A f )) -, n ........ . - Ff' 
2 5 9  • •• 16/-
LAM PI RAN - 16 -
LAMPI RAN - 1 7 -
. .  
2 6 1 
[ZAT 28 1]  
. • •  18/-
co 0 co "" 
z "" ... "' c f"' -l 
6 
z 
LAMPIRAN - 18 -
Pengkodan S N74LS1 38 
RaJah pin keluaran ci"an slmbolnya 
SN74LS 1 38 
c I \/4.."1..' 
B 2 YO 
A 3 Y1 
G3 4 Y2 
G2 5 Y3 
G1 () I I  Y4 
Y7 - 7  YS 
GND X V6 
Jadual fungsl 
G1 G2 G3 A B c -
X X 1 X X X 
X 1 X X >s_ X __ ,;.:..... �---- !--� 1-- ·__...- ---· 
.. _,Q..._ X X X X X ·�---·-- - - - __  ;_ -·--- ... ______ --· ' 1 0 0 0 0 0 
, 0 0 0 0 1 
1--·1 0 0 _ _Q_ 1 0 ----- ·· 
1 0 0 0 1 , ----· ··---4----00 ---· .. -·--.. - ---· -····· _ ........... ,_ ·-
1 0 0 1 0 0 
, 0 0 1 0�- 1 -··· 
1 0 0 ----L- 1 __ ,_Q_, i---··- ·-,.-- � 1---- r----.. 













1 1 --·-... 
1 1 
1 1 
1 1 __ 
1 1 












'i _,, -: 
. :l . 




















Y7 ,.... . 










_J ___ 1 
b 1 
, 0 
1 1 , ___  
1 1 
. ' 















. . , 
, 
__ _! __ 
1 
1 . . 
. . ·:1 -
: :,o 
.•• 19/-
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1 ! ¥ ! ! J l fJ 1 5 i J i}1J ! i l � ll ! t • h:. l 't' I fh . i � 8 � � � i ! ( JI(UH i � li ift " fl  Z�i�  I I J!� �� : � ji i! J  ! � l l j l! ! � J · j!i ' l i 1 ! ! f  t! l ! a j l t f ·'j" i !!fad J ·'f ' "' 1 .0 . ... i � -3 lii 'S :o!  - ·  
! 0 � c 
' -· -
l f i i !:! � c 
0 - ' ·.• . . 
� i 
' 
.. . . ' 
· 'IIJ� � n i f J l · • . 1 1  . <E .  tz' • Hh�H !!hf . · : ;jlt!' ! .... � 0 � � - 0 )(0( j ·1� t h lJ 
J 
i • 1  , 1 fa -1 a 0 - � • - • : • .. oc.; i! J1·t rJ 
c 
:'l . . .;; � 
·-·--
0 -
: : �  � '" '" Iii U !  .. --_j 
� 8 l f l  ��! 1 " 11 
sJ I �� � ¥ ·111 1 l . li 1fi�"& l · 
!'1 1  i { f ! g � J ! ! � . .. . s )1 .. J � g � � � .; 
J ' . ..  I 1 r ,.. IS - r.� . 1111 � � ; i; i � : · :; I J -i J i i:i s tJ�.: J : 
' : - � c 0 .. ... _ 
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Table 1. Pift Oescriplion (CHIImle-d) " 
s,- .,. -•!OI FunctiOOI S,.nbol � NIIM _ F_ 
JRAP I T-! l� IAie<rvpl Is � .,.,,. RESET OUT 0 -a..l: "-"lOVIindlcatftcpw 
- RUWIT � a is is 0.["9 �"eMI. C•n be �N 
ntcogftind ... """ ... ,., t;,n. !Ia _JII. I Qllllm lfti!t.l; Tht s.l;tJII iii 
llfTRor" RSf.$.S.U. It ;,  •-td 
llf ..,Y mallor·-••PL� II 
J)JK�itord 10' 11\e PIIK:""'"' 
c:toca- ...... �·� -llae.""'-!Jirioiiii'OI'it'1 In! ... " ' .,l dO<It pe� ..... ISoe 1llllo :11 I 
Am"f1jj I �tol l.o: �o 1"- F'fOifl"' x,.x2 





c-_ _, __ ........  
..... � - - illll-fte!IL 
llootllla_, ____ tho 
contt'Ot u.,., ••  k..- chttino 
bJE.l - - 01 .,. _,.,.. 
�-·-oi.II£S£'!.111wpn>o --... -.........  dlltgl 
- 110 - lof iiHel wll� -
.-......� -· I!Rrrli I& I �- lojw•. •llOWI"'I 
- 10 - fi.C: - Iof  
,__ IIUE't _,  r- .... lJI. UPon - llniTIA IIIoidl 
__ ,., .  - 1� tN tllwt 
� .. "'':c ,_ _ _  ...........,_CIPW ..... IIW ... 
poll!lrtf""P llllntlon. lllllf'IH ' 
..,., - · - .  � ol 






1110 ......... �90_Jt,CM 
-l>eon dod<ii1Pu1"-
• 10Vi<911 .. 1'hl .... , ...._ h d..!dodby.l!,lo,WIM�' 
U....M� � r....,...._ 
0 ���·Of- ...  -
'*" dod:. r• period o1 cut to twice "- x,. l�J •lll>lil Ptfi!Nl 
I s.loUopod ...... u,..,,.- ... 
.._" ..... ..,.... wo_ 
1111 7 -... a RIW ..._,uct'_ls 
-
0 ,..... �·- ..... : Thll oul· �soo••or-•-"liod lly b iSIN �  
""-' • 5""" ... ,.,. 
G<ound: Rol-
T .... 2. lntenupl PrJarttr, Re111rt Adclreu! and SeMitiYity • 
�-� "'*""'- li� To (11 .... ........ o-n I TJ!Mi TJ!gger 24H I R"lllng edge AND high lewel until sampled. 
. R$T 7.5 - ..,_ 2 !1CH • I Rising edge fbltdledf. 
RST 6.5 •" 
:. AsT 5.5 '' ' INTI'I 
.,: - 3 
4 
5 
:wH I HiQII lewl until lemllled-
2CH I Higfl 1ewe1 until S�W��pleil, 
see Note 121. I High cew�utltit �pled. 
NaiD; 
t. n. ,.._.� e.  I'Con 111o suet. -. t.rardllnQ 1o 11e  ....._,� Z. 1'hl - *"- to 41ptndo  OR IIIo� ..- 10  h qJU ..... �M� b ..:-god. 
OiiiJiii 
� -�. c;·  ·� \ 
�fOIIIII:JI'.OIIJIII.$nf'C� a,•bKO C;• ,, 
__ .......,., _"""10 
_ ......_,._.,"tUE 
figure :S.  P-er-On Reset Ctrc.oit 
��: ��:·' �12 
intJ 801SAW8015AH-2/8085AH-1 
FUNCTIONAL DESCRIPTION 
The 908SAH is II � 8-bH pa<allel CMbal pt'O­
C"$o0r. II is designed with fkhannel. dejllfllion lo.Jcl. 
siUcon IJ'le teehnology (HMOS}, and� a single 
�s \'Oit �UP ply. ksba:sh;Ctoct� spee<� �3 !Mit {80115AH), 
5UHz (808SAH-2), 01'6 MHr (eoa5AH-l), lhus inlpnw. 
lng on the ,._,, 80!101\'s � wifh lllghtf 
system �-Abo it is dl!sigoed ltolillneoa rojqimum 
S)'Siem ol ltnll IC's: The CPU (8085Afft, a RAM/10 
(815tlHJ, aod an EPROMIIO chip (8755A). 
The 80II5AH Ills ewfi'(11 11ddr_.,te &-bit cwgls1tl1:$. 
FaurollhlmcanJu�ion onlyastwo1"1iregis!er 
pam. Six ot11ets ean 1» wed lnl�ly as 
IHIII reglsUW¥ ora  1�1 1'11Qfsterplll$. U.8085AH 
register !11!1 Is u follows: 
M-le ...._ � 






- ; del$  PDinW (HLI 
l blla 
16-bll ·­
• bill a lor llllltn3 
SP 8!ae11 PC!inter 1&-llft lllfd(eu 
Fll1je or F  A.Q Rag�tter 5ftees l8-tiii �PG�) 
� aoeM.H uliesp'a�multipleud Dati 8us. Tit� 
address Ia spiJl � the higher a.tllt MciNSa 
Bus lllld ttiJ:� 8-tllt Addl'eiiiiDIIa SuS. Oiutng 
lhi'1111it 1' SID (clQck �)Of a mitctrine CJde lf'!e 
10w oid.r �-is,lllll)i CM.Il.on 11M! �  
bus. "f''*M �ioar'IS.bf.!l�.-.. laldled�Jyby 
!tie �  �cfl E� lilgflll CALe):' O.,.r!Jg U. 
rat of the inacbine *'' tbll data bua II "used for memii,Y c,, 110 cia\&. ' · · �·· · • • • I .. � • • . � ...., _ • 11M � �.m:J. vm. .� �·�  � signals for bus CIOfttAll. f./1 rnt.m.cpJ.AdiiWMhidge aig"na! liJm) .. j. -�. koiJj Mel Ill Inter· rui)1S".ue synchronlzldWftfithll pl'tllleS$0('skltemet 
dock. 1lle 80II5AH also prcWkfes s.lal r.rt Data 
(SID) and Sedll OV(p(lt Data (SOD} llnot fof &impkl 
serlal lnterlXIII. ' 
In additioo to these featurn,. the 808Wi has thtn 
maskab!a, 'f'CCl« inlllrrupt plrlt, one nonmaskabl� 
mAP in1etCUpt, and a bus YOCiwed lnblmlpr, INTR. 
INTERRUPT AND SERfAL f/0 
Thl! 8085AH hWI 15 inblrrup\ inpUts: INTA, R$T 5.6, 
RST 6.5. RST 7.5, and TRAP. IN1R IS identical In 
funalon to the 8060A ll'ff. Each of lhe lhree RE­
ST.-,RT &!puts, 5.5, 6.5, 111d 7 5, �a P�art�mable 
ma5Jo_ TfW' is also a RESTART intcniipt bul II IS nOf!mulll!blo. 
The three masl!abfe intemlpts c:8IIM the internal 
execution of RESTART ftaying �P'OOfWill CXIUJlter in the SlaCk and blanching to !tie RESTART_,_, 
if the interrupts are� and iflheintenvptmask 
is not set. ll1o n0f1nlalbble lftAP causes the intef· 
nal eucuUon ol a REsTART vector independent 
of !lie stale ol llle lnlenupt enable or masks. (See 
Tablll 2.) 
There are two· different type� of Inputs In trle �Jt 
interrupts. RST 5.5 ancJ RSl 6.!i are lllgfl lovoJ­
aensliiN lil5e" INTA (and liT on � 8080) � ere 
reoognfzad with the111118"tlmlag A'lNTR.flST7 .5 15  
tlslttg ,edgtHJIJ{JS/tive. 
For RST 7.5, Ol1ly • JXIIMh mtllit«< to 111 en Inter­nal flip.llop Wtif� _genem1JIS• (he mt.mal mt.rrupl 111q11est (a nOfma!ly hfgb lew! � with • low 
going pube 1$ recotnfMillded lor hlgltest S)Stem 
nQlse illlmunlty). The � 7.5 �� f8p-flop 
remafns ·set until the JeqUes& IS ..,vlced. Theo 
II II l'tlllt IUtornatically. Thia IQp-flop _., 1110 be � by  using tbe Sl�  ar bJ -.nnv 1 Rm!T"ii to trle III85Att Tile RSl'7.5 lnWnal tllp­
ltop .ul l»  let by 1 pulle on lhe RST 7.5 pin ellen 
wt1en ttle RST 7".51ntemlpt Is muQcf � 
Thella!Uidlht1!Hw RSl' lntclmlptlllallla.-.r:t 1 I» eflectld 1"1 rhe SlM iniCnJc;tJon -
(See SIM. Clmpter 5 d the � lfllef'stv 
� . � 
I 
n. inlmrupb: .,. � In • fldd prforitJ ltlll 
� wblch lnferlupt Is 110 be I'ICOglllzed If 
more Ulan one II pending u follow.; TRAP­hlglwst priortty, RST 7.5, RSJ e.s, AST 5.6. fNrR­
mte:st prlontr. This pricdJ � doel ,..,. tali:.e 
Into account the priority of a fllllllneJIIet wastartec1 
by • blghe:r priorftJ 1"'-Jl�PL RST t.S..clft lntamrpt M RST 7.5 111Uiirle lflhe'�- � 
b!lfon lhe end of l'he RST 7 5 routlo8.. 
Thft TRAP lnlemrp« is II>SI!flll for catastrophic events 
suchas powertallumarbusermr. Til• TRAP Input is 
r.cognlud &ushs atty o1hlr lnterrupl1lul bu the 
highest priority. II is notdacbtbylftYIJioarmask. 
The TRAP inputlsbaltr -<1geaftd....,�, The 
TRAP Input iniiS-t go bigh •net remain high un111 11 1s 
adcnowledged.lt Will nolbe rec:ogriited 9itl �tn.cn II 
aaes tow. 1/lel'l high again. Thls- AYOI<b 8!\Y false " 
tl'iggeting due to nol'e or !Ogle glhches. figure 4 
iiiUS!rates the TRAP mtenupl uiquesl clrcuitl)' 
wilbin lhe 8085AH. Note· tlull lhe seMcing ol any 
· · in!8tnJpr (TRAP. fiST 1.5. RST 6.5,-RST 5-S. INTR) 
. ";cli5abresati lullfr�inl� 1�ce,1 TfiAPs}unl9 4111 
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NCIIS' IFOfl D£TAIL£D TIMING .. FORIIIA1-. SU FIGUR£ 1l AND A.C, CHARACTEIUSTirt 
Rgure 4. 8155tUI15aH Ott-hard Men!IIIJ twe4twrtte CJde 
PROGRAMMING OF THE COM.MAND �EGJ�ER 
The _....,., �wg�P!r conooists d algin Ia� Faor 
tiltS �� define 1he !'lOde of 1118 poets, two bill 14-So 
oftlblit or d� 111e I'*""P! 110111 port 0 wt1en It� 
as Cllflrrol POd. ond 1M lllttl!tiObf" o&-7 • lll!lofltleron-. 
The coml!'lfld � eonlillnb cat� be alilftld •• •ny 
Hme by using !he ItO IIIIC!rn$lOtXXXOOO cfuring • WFitTE 
ope�iqft oriJb !he CNp En&ble lol;!l¥e .tnd to/Q • 1. The -•�ne ol nch bit oi i!Mr  -d brW Ia Oefii1lld '" 
FIQln S. The conrents or I'M command �Wglsl� 1111)' -be tllld. 
READING THE STATUS ReGISTER 
lb•"*'-'"' reg<St<!rCIOft"Plb:or x••n rak:toe,.. om loreat.h 
bll: $ix o. $ • lot lhe SltiU$ ol tile pcrtur.cl � 6 tonhB !Yius ol II>� lome< 
The stilus ol 100 linwr aM the 110 5«ll'on eJr(l !le polled by <uCIIog Ule s�,. ne!liStfl IA<ld!.es� lU(X�. 
51atvs wo,1S tonn•• Itt.,_,.', Fi!lu� 6 . �fe 11111" 1'011' 
may ll&'tet ""lit• to tloe stal�•• \;nce�c� 
reQi1olet _.,. lho - 1(0  ldd�� ;;r.d ·� to....,.....,, 
�islerit �lc!<lwt.fn a wn.o 10 �nat �4CI�S is"ls$Uted 
·' 'ff\.�· .�.�- •.l .,. 
• 
r=L ..... ._}··-,.0&11"" DU .......  "'-'"{ ::Ei . . .. .., .. 
'------� � . -.a i'DIOI A.' J
·· .-f.
- �..,. l • oG.tiAt.l 
t�• tc1111Po4..0-
--
•· .,., -• 11101 APn:a aiu!WK.a -... _ .. •'Sl'UI- IIOPIPbl(• tt.t..f·IIIOT IJUifl!LD,. SIII)P ICOUIIYMI• .,_ lltC.IIII a -. . ..  UTt1l n: _..,.. .......,wr..,,, ... ,Jdtl• ""-1111'1 1C.Ct�;.'AC ... O ...,_. tt I...:JI�tiOf �UU,TRH 
ll • $T""J- t.(ttt&t ...,_ A.W Od ttN;.t" ....,PAil1 �t•'-"•nt• U)� ClA ltfilfit111 "M1f r .. Uf'i¥h,Y � - T-JICI!Ivltii�.,.:!I»T floiE MW- «101  -(:lil U-.GT,. �o\f't\'f'.-nP,.tt'liff 1( ''"� 
Plou•• 5. Command �glat.t 811 A.slgnment 
intef 8155H/8156H/81SSH-2/8156H-2 
I'Oill·t • •n_....,.. � 
. , , , I L_ f'OOT UIII'"'""""-· • �I'Q/l"'lllln) � .a.t • IWt••��Unc.ll ...... 
.rot, • .,,..-"..,.. •tOI.Itn 
�:t • �'"'ll rUilUI"Wn I _,_,, - fOIIIi • rti'llt • ., (MIUD 
t ..... .., cntcs ... GlAlOID I'IIGfr._.N n.....-c. � .­� ... ...... to lGIW ""DJJ 1Ullt&.t*6 Of '1-C.N:MUaMIQIN' ......,._IUAQ. 
Fil•• I. si.lu. Rtgbote lit Altltmn•nt 
i"leftUCII Ihat � tt!I5H sends out. The 141C0GC1 Is ao OIJI!pltl lligntl illdiCIII"'JJ .,.,.lheqf,M! buflet Is lull or Mlp\)1. ancl u.. lhiLG is ani"lM>t Jlllt to·�. lllroOe 
101 lilt all'llblol:llnput modl. CS. llblc  2.) 
When lhl 'C' POll II P'� toeilhet AL13 or At:r• . 
lhe control signel$101 PA'&Jlll P8 orelnilial�ed .s1ollows; 
CON mOl INPUT MODE OUlP.UT MOOt:_ BF Low Low 
INTR Lew Higli 
STB InpUt Conltol Input Control 
110�· 
., .. 415 •• II) �  .. .. UUCI""' 
• • • • . I 0 . ._ .... _,.._......,.. • • • Jl • 0 • I ......  ,..,.DOM.O..,. __ • • • • • 0 ' 0 ��l!!l ....... a o � ' '  • I! • • • 0 . ' JOoo!.e -".;...,., ,._,o.,. .,...  • • I a I I 0 0 .__ . ....  r-..c:ou.. • I .. . • • • t ....... .... .. T ...... eow... .n..J ... ........... Vodill 
.. _c.. 
I 
•=�..._.. ...... .,.cc .. . ..... er .. ,., .... IIQIU . ,  .. __. ...... . PO! �  . INPUT/OUTPUT SEcnON 
Tht 1.0 ..-ct�on ef lfl!ll e ISSH.$158H -*'-or flv. ·�• 
...., (See �low• 7.) • 
• � ........ (CISJ - 8olbrwg'*na8nl tslltlnl(:!f£8 -� "XlOOOCbOO. 1lle. CIS -.csdrHI 
....... �if&J . · > , ,  '" 
Wilen � Cis regitleJS af. ... cf.;iv.g WRITE Opehnlart."• -....od llrJfdttln l!o!D "- �-nd ...  ll'i.-..taoff!lWrwgiiaer.wnol  ��ttough NPnl. . • ... · · 
*- lllo CIS 1lOilDOIOiioJ I& Mflded dllring a fl&\0, ... liOn. 1M &tallJa liifannailqli of,. Vo pods ilnd ' 11» firnlr bec:olnes � ori llle .4�71Jnn.. 
• I'A ......, - This  reg'isler can be p(Dgr81M1ecf to be 
e'lther inpul or 0\llpul pc1111s lk!p:hdr119 � the lllllus o1 the conMttb" ol llle CIS �- Also ing on 
ltll! �.lhls pott can � lrl.._ ..,.tlhlc 
mode 0t !toe slnlOecl mode IS.. timing d....,L Tho 
110 !)ins a�lgned in Nla1lon to !his ngiSier .,. P47. TM -InS ol lltls regbt�trls XIOCXXOOI . 
• P8 .. Jiet- Thl$ � funelfo!IS the sam� aJ PA �l:sler. The ii'OplnsuJignedarLPilo.r. Theeddress 
ol "'" r.glsle< b X.XXXX010. 
fleure 7. � Port ltld  Tllller Ad!lrelslflt Scftelfte 
Agure I lllows llow LO PORTS A 11nd B ••• otruclut� 
within 1M 116SR &lid llS&H: 
-U..WDP...,.AOANRI'. 
• PC Jt.g .. w - TNuevtsl4• has rhtllldclrHs XXlOO(O 1 1  
IIJid C011110u Dr>ly G bits "  l1'w. 6 bi l!o  can be progtem..... ::or�.- 1 t , " • u ... ...,....._ fJ111d to be elll1!tt input PQrt•. oulputpartsn u•conuor . .  ,, . oo �,_, t�. ·•r .•  ,.,......,,_, s•g�als for PA and PB by ptopetly progfammmg fhe c·. ' :.:·;:';"� ,::;;. M·o1, a_�Thl• ff'�Mt �•xc.a:ruu 
At.ii and AD, t.its. of lhe CIS reg.sre•. . ... '" �' ·' r-ct&o• t'lfr·tl• ta oiiCtlVf••  ;..o., .. �UI IUI:CI.I:Ir. . .u .. · !" ,  i J,• 
When PCo-s is used as � �ont<OI PO<t" 3 hils are _ 
aosigned lor Port A and 3 1or·Port B. Thll •rsl bil is •n � t. I'J$51WUIH "-rt � 
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DAC0808 
NC 1 1 6  COMPENSA TION 
. · GND 2 1 5  VRE F (-)  • 
VEE 3 1 4  VR E F (+)  
1ou:r 4 1 3  Vee 
07 5 1 2  Do 
- · Ds 6 1 .1 o, 
05 7 1 0  02 .. . . .  . 04 8 9 D3 
·.-
2 7 0  
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